
which the x-ray has brought with it has changed
all this. Our knowledge of the pathology of
fracture has been enormously increased, and the
'haphazard manipulations of the old-time sur-

geon have given place to methods of precision,
and it is quite evident that the treatment of this
surgical lesion is now being placed on a new and
thoroughly up-to-date basis.

The old-time treatment of fractures, which
was an opprobrium of surgery, and the source of
much anxiety and misery of mind to many a

practitioner will, let us hope, become a thing of
the past. The standardization of this surgical
lesion, which modern methods will enable us to
bring about, will carry satisfaction with it to
both surgeon and patient, and peradventure
snatch from our brothers of the legal profession
a claim upon this field of surgery, which will
now become exclusively our own.

Dr. William Darrach, New* York: I quite
agree with Dr. Ilomans on the question of hips.
We must differentiate between the subcapital
and the trochanteric varieties, as they are dis-
tinct. There are better results in the outer
breaks and jioorer results in the inner breaks.

I think Dr. Cotton's successful results are
due to his good reduction rather than to his
impaction.

THE FLEXED SPICA AND WHEEL CHAIR
IN THE TREATMENT OF FRACTURE
OF THE NECK OF THE FEMUR.

BY G. A. Moore, M.D., Brockton, Mass.

Other conditions being equal, poor results in
the treatment of fractures are attributed either
to the methods employed or to lack of skill in
reduction and care during convalescence. Mo-
bility of fragments of bone following fracture
is the rule and is not considered unfavorable to
repair ; impactions are uncommon and are a det-
riment to normal repair of normal function.

The literature upon hip fractures, especially
text-books, does not follow this rule regarding
poor results. In this class of cases, deformities
and disabilities following treatment are not at-
tributed to the method or skill exhibited, but to
the peculiarities of the anatomical structures in-
volved in the injury, the inaccessibility of the
fragments to the applications of splints, etc., the
deforming influence of the muscles about the
hip joint, and the lack of regeneration of bone
in this region.

Mobility of fragments following injury, or the
loose type of hip fracture, are the cases in which
a poor prognosis is given regarding bony union,
deformity and normal function following treat-

ment. In the impacted type, a more favorable
prognosis is given, since a larger percentage re-
sult in bony union, though deformity and loss
of function may be marked. In hip fractures
the patient is considered fortunate who has an

impaction of the fragments, and the rule has
been generally accepted, especially in the aged,
that however great the deformity, impartions
should not be broken up.

The first reason for the poor results obtained
in hip fractures is probably one of the chief
causes in older methods of treatment, which em-

bodied some form of traction and splints. In
the complete unimpacted types, reduction of de-
formity and apposition of fragments is fre-
quently accomplished, but as yet no type of
splint has been devised, nor a method of appli-
cation evolved by which both fragments of the
neck of the femur are immobilized during treat-
ment. One exception to this statement should
be made, the Thomas hip splint or some modifi-
cation of it.

In all of the methods which depend upon
splints and traction for reduction and immo-
bilization, a certain amount of movement of the
hip occurs in the care of the patient's back, the
use of the bed pan, changing sheets, etc. If the
fragments are impacted, and the impaction does
not become disengaged, these movements do not
interfere with the process of union ; but if the
fragments are loose, movements undoubtedly
retard the normal regeneration of bone.

One of the old rules, which has become an
axiom in the treatment of fractures, is to immo-
bilize the joint above and below the site of frac-
ture. The methods advocated by Lucas-Cham-
pionnière have been adopted by few surgeons,
since it is generally believed that repair of bone
takes place more rapidly when the broken frag-
ments are not only accurately approximated,
but are immobilized.

It would seem that the advocates of traction
and splints, in the treatment of hip fractures,
have accepted the teachings of Lucas-Champion-
nière, in part at least.

Further in regard to the muscles causing de-
formity of fractures, it has been found that bet-
ter approximation of the fragments is obtained
and immobilization assured, when, if possible,
the limb is placed in a position which relaxes
these muscles. Traction methods disregard this
principle, and depend upon reducing deformity
by tiring out muscles which produce it.

In the method of abduction, as advocated by
Whitman, certain principles governing the treat-
ment of fractures in other parts of the body are
maintained: (1) Deformity, if present, is re-

duced before the application of the plaster cast.
(2) The broken ends of the fragments are

placed in apposition by placing the limb in ab-
duction and inversion. (3) The short muscles
about the hip joint, which are most active in
producing deformity, are relaxed. (4) The ad-
ductor group of muscles and the ligaments of
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the joint, which maintain apposition of the frag-
ments in the abducted position, are put on
stretch. (5) The danger of the most common de-
formities which limit function—coxa vara, ever-
sión and adductor contraction—is minimized.
(6) Immobilization of the fragments is assured
by the application of a cast which fixes the leg
and pelvis in the position of reduction. Pa-
tients treated by the abduction method, of
necessity are bed patients during treatment,
but the dangers of recumbency in old patients
are lessened by raising the head of the bed and
turning the patient on the side.

Statistics from some of the larger hospitals
are of interest as illustrating the high mortal-
ity following this injury, and the low percen-
tage of good functional results with the older
methods of treatment. Scudder, in 1907, re-
ported the end-results of sixteen cases treated at
the Massachusetts General Hospital. But two
bad functionally useful limbs; thirteen used
crutches or cane or had disability in going up
stairs. Only three of the patients, in his series
of cases, wen; over sixty years of age at the time
of injury. Walker reported one hundred and
twelve cases, in 1907, treated at Bellevuc Hos-
pital, with a death rate of 16%. Eighty of
these patients were traced, and but ten were
found to be able to do their usual work, while
ten were still in the hospital. In the same

paper he reported sixteen cases treated by Whit-
man's method ; seven of these patients were over
fifty years of age. There were no deaths. Four
had recovered completely and had resumed their
usual work, the rest were still under treatment.
In 1908, Ashhurst and Newell reported fifty-
eight cases treated at the Episcopal Hospital,
Philadelphia, with a mortality of 27.6%.
Twenty, or 34%', they reported as cured. All of

Flu, 1.—Krönt view of cast, taken nliout eight weeks after applica-tion. There in «orne eversión of the loot; after removal ol caet no
eversión.

Kl*.. '¿.- Side view illiisfrating the amount of flexion maintained,
enabling the initient to sit in a chair with ease.

their deaths occurred in old patients, the ages
ranging from fifty-nine to eighty-four.

It is generally conceded that fractures
through the base of the neck of trochahters al-
ways result in bony union under any treatment ;
that disability in this class of cases is due to de-
formity and not to lack of union of the frag-
ments. About 10% of all hip fractures are un-

inipacted at the time of injury (Cotton). A
certain number of these are extracapsular, and
will result in bony union under any circum-
stances, reducing the number of loose intracap-
sular fractures below 10%. From 15 to 27%
of all cases treated by the older methods die,
which will further reduce the percentage. Prob-
ably there are about 6 or 7% of all treated hip
fractures which are of the unimpacted intracap-
sular variety at the time of injury. The num-
ber of cases of disability following hip fracture,
resulting from deformity alone, is few com-
pared with those whose disability is due to lack
of union. Since it is the unimpacted intra-
capsular variety of fractures that results in im-
perfect union, it is to be inferred that a large
percentage of the poor results, following the
older methods of treatment, is due to impacted
fractures becoming loose while undergoing
treatment. While absorption of the ends of
the fragments, lack of regeneration of bone and
poor blood-supply are factors, the motion at the
hip, permitted by traction and splint methods of
treatment, is probably the greatest factor in
the cause of this catastrophe.

In most of the methods of treatment of hip
fractures, which have been advocated in the
past, recumbency of the patient is a requisite
for their application. In attempting to main-
tain reduction of the fragments it has been
considered essential to have the leg in as nearly
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its possible the same horizontal plane as the
body. To maintain this relationship between
the position of the injured leg and body, the
Bradford frame and Liston side splint are used
in traction methods, and in Whitman's abduc-
tion method the cast is applied well up on the
chest.

The most frequent causes of death following
this injury in the aged are shock, hypostatic
pneumonia, exhaustion and deeubitus. Of these,

Fio. 3.—X-ray of left hip, before treatment. Same patient as in Figs. 1 and 2.
One inch shortening, moderate eversión.

hypostatic pneumonia probably claims more un-
.fortunates than any of the other complications.
To guard against this, in the Whitman method,
the head of the bed is kept raised and the pa-
tient is frequently rolled upon the side. In trac-
tion methods, such preventive measures are im-
possible owing to the extension on the leg and
the splints. At the onset of serious complica-
tions, treatment of the fracture is immediately
discontinued, apparatus removed if necessary,
and the patient placed in a sitting posture. In
many old, feeble patients, this is the only
method that will save life. As a result, they

become wheel-chair invalids with a loose frac-
ture for the remainder of their days.

About four years ago, August, 1912, while
treating one of this type of cases, a man of
seventy-eight, for whom recumbency seemed in-
advisable, the idea suggested itself that a plaster
cast might be applied upon the same general
principles embodied in the Whitman method,
modified to permit the patient to sit in a wheel
chair. The fracture was the loose extracapsular

type, base of the neck or through the trochan-
ter. No x-ray was obtainable. There were iy2
inches shortening. As there seemed to be no
contraindication to applying the cast under
anesthesia an anesthetic was administered, the
patient placed upon a spica board, the leg drawn
tlown to reduce shortening. Then the thigh was
flexed to nearly right angles with the body, ab-
ducted as far as possible and inverted. The
knee was flexed at right angles with the thigh,
and in this position the leg was lifted upward
strongly. An assistant then held the leg in this
position while a cast was applied from just
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above the costal margin to about half-way down
on the calf of the leg. The cast was strongly
reinforced in the groin, and in the back the re-

inforcing was carried far inward over the
ischium. On the uninjured hip it was brought
well down over the trochanter. The patient was
then put on a high head rest in bed. The fol-
lowing morning he was assisted into a wheel
chair, and each day thereafter during the five
weeks he remained in the hospital. He was then

Fio. 4.—«Saine patient, leg in abduction and flexion, cast applied.

sent home to be attended by his family physi-
cian. This patient had a rather troublesome in-
continence of urine, which necessitated apply-
ing a new cast at the end of three weeks. There
was also considerable swelling of the foot and
leg below the cast, which was relieved by a firm
bandage. Otherwise his convalescence was un-

eventful, the cast was removed at the end of ten
weeks, and at the end of four months he had
normal use of the leg.

The results, in this case, were so gratifying
that it was decided to apply this method of
treatment in other cases. #Up to the present,

sixteen patients have been treated by the flexion
method. In reporting this series of cases, one
other should be included, whose condition did
not warrant any treatment. This patient had
pneumonia when first seen, and died about three
days later. There was one other death in the
series. A cast was applied at home. As a re-

sult of incontinence, it became necessary to ap-
ply a second cast. The patient was attended
by her family physician, and I did not see her

for several weeks. I learned that, through the
nurse's neglect, decubitus developed, resulting
in septicemia and death. Nine of the sixteen
patients were over seventy ; the oldest, now in
the hospital, is eighty-seven. Three were be-
tween sixty and seventy, three between fifty
and sixty, and two between forty-five and fifty.
Seven patients had good functional results and
were able to resume their usual work. In two
the result has been poor. One of these was the
loose intracapsular type and resulted in non-
union. The oilier was extracapsular, and re-
sulted in bony union with one inch shortening
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and no other visible deformity. The disability
is apparently due to weakness of muscles.
Three patients are still under treatment. Two
have not been traced and one died of grippe
twelve weeks after injury, after his cast had
been removed and he was walking on crutches.

It has been found that patients are much
mort; comfortable when the cast is applied the
entire length of the leg, covering the foot, and

Fui. G.—Gust removed.

the method of applying the cast down to the
calf of the leg has been abandoned.

In two of these patients, a double spica was

applied, but both were so uncomfortable that it
became necessary to remove the cast from the
uninjured (eg. If the cast is applied so that it
embraces the great, trochanter of the uninjured
leg, the single spica immobilizes the pelvis as

completely as the double spica.
In the dissected subject a comparison of the

Whitman method and the flexion method is of
interest with regard to the muscles which aid
in maintaining reduction :

WHITMAN METHOD.

Leg extended, abducted 45
degrees, inverted.

Ilio psoas: Lux except
few fibres to lesser tro-
clianter.

Pecttneus : Tense.
Grucilis ami adductors:

Tense.

FLEXION METHOD.

Leg flexed, abducted 45
degrees, inverted.

Ilio psoas: Relaxed.

Pecttneus: Tense.
Adductor longus : Re-

laxed.
Adductor magnos a n il

gracilus.: Tense.

Ligaments of capsule:
Tense.

POSTEBIOB DISSECTION.
Gluteus niaxinius: Re-

laxed.
Gluteus raedlus: Relaxed.

All short: muscles about
bip joint : Relaxed.

Ligaments of capsule:
Tense, except ilio fe-
moral.
I'OSTKUIOlt 1 1IS8E0TI0N.

Glutens niaxinius : Tense.

Gluteus medlus: Very
tense.

Other short muscles about.
hip joint : Relaxed.

SUMMARY.
There is a relaxation of the adductor longus

and the ilio femoral ligament of the capsule in
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the flexed position that does not occur in exten-
sion with abduction. In flexion the gluteus
maximus and médius are very tense, acting as
a support to the trochanter, preventing back-
ward displacement of trochanter and eversión.

Regarding the position of the trochanter in
extreme abduction : about fifteen dissected sub-
jects were examined at the Harvard Medical
School, through the kindness of Dr. John War-
ren, and while in some the trochanter could be
placed within about one-half inch of the side
of the ilium, in none could it be made to im-
pinge on the ilium.

CONCLUSIONS.

The flexed spica is a modification of Whit-
man's method of treatment of hip fractures.
Reduction of deformity and apposition of the
fragments is maintained by essentially the saine
means. The chief difference is that, instead o I'
the abducted and extended position of the leg,
it is immobilized in the abducted and flexed po-
sition, permitting the patient to assume the sit-
ting posture. Results have shown that main-
tenance of the leg and body in the same hori-
zontal plane are not essential to union or good
functional results. This method was devised
for old, feeble patients, who are able to tolerate
some appliance for immobilization, but in whom
methods necessitating recumbency seem inadvis-
able. The results following its use have been
much better than were hoped for.

Seventeen patients have been treated; fifteen
were over fifty and nine of these were over
seventy years. So that, in this series of cases,
the method lias been applied in the class of
eases for which it was devised. There were but
two deaths,—one a hopeless case when first seen,
the other, through neglect of the nurse, devel-
oped decubitus, resulting fatally.

The last patient treated was a woman of
eighty-seven, who is about in a wheel chair
every day without discomfort.

There was one case of congestion of the lung's
the day following the application of the cast,
which cleared up rapidly when the patient
was put in a wheel chair.

With the exception of one old lady, upon
whom a double cast was applied, all have been
in chairs daily throughout convalescence. Many
of the patients became so accustomed to the
cast that they could be transferred from the
bed to the chair by merely supporting the leg
in the cast.

Strength and general nutrition are main-
tained by the exercise of pushing themselves
about in a wheel chair, so that when the cast is
removed these patients have been ready to begin
the use of crutches at once.

Immobilization with the single spica has ap-
parently been complete in these cases, and the
results have been so satisfactory and the pa-
tients so comfortable, that the double spica has
not. been given a fair trial. The double spica or

some other modification may supplant the singlespica method as used in the present series of
cases, but some form of immobilization in flex-
ion, both of the thigh and lower leg, permittingthe patient to remain in the sitting posture,
preferably in a wheel chair, has a definite field
 in the treatment of hip fractures.
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THE PORTRAITS OF FLORENCE NIGHT-
INGALE.

BY Maude E. Seymour Abbott, B.A., M.D.

McGill University, Montreal.

(Continued from page 422.)

V. FLORENCE NIGHTINGALE IN LATER LIFE.
(1861-1910. PLATES Xll, XIII, XIV, XV.)

Sydney Herbert died in 1861 when Florence
Nightingale was forty-one years of age. She
lived nearly fifty years longer, and for thirty-
five of these retained the full use of all her
faculties and the same phenomenal capacity for
accomplishing heavy tasks in numerous fields
simultaneously, each of whrch was, in itself,
sufficient for the- full powers of a single indi-
vidual. Ilis death threw her into a state of
extreme despondency, for she had lost not only
a dear personal friend, but the ally on whom
lier sanitary reforms depended. From the se-
clusion of a deep retirement she published a
short "Life of Lord Herbert," in which she
ascribes every part of their reforms to his work.
Had he been writing the book he would have
made the same statement in relation to herself,
and in a sense both statements would have been
true, so completely interdependent was their
action. In ascribing the credit for all the
achievements of the Crimean climax and those
resulting from it, the names of Sydney Herbert
and Florence Nightingale must always hold an
equal place. The British public recognized this
fact in the erection, in the winter of 1914, of
the dual statues to them which stand on either
side of the Crimean monument in London today.

Space does not permit of even the complete
enumeration of all the numerous reforms en-
acted in Ibis later period of her life. Probably
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